Endothelin as a putative sensory neuropeptide in the guinea-pig: different properties in comparison with calcitonin gene-related peptide.
Both endothelin-(ET) and calcitonin gene-related peptide- (CGRP) like immunoreactivity (-LI) were present in a variety of organs and neuronal tissue of the guinea-pig as determined by radioimmunoassay (RIA). Neuronal tissues like dorsal root ganglia (DRG) contained by far the highest levels of both ET- (65 +/- 11 pmol/g) and CGRP-LI (34 +/- 5 pmol/g). The tissue levels of ET-LI remained unchanged after 6-hydroxydopamine and capsaicin-pretreatment, while CGRP-LI was markedly reduced after capsaicin. Chromatographic characterization revealed that the main portion of ET-LI in the DRG, right atrium and lung corresponded to synthetic ET-1. Immunohistochemical studies showed the presence of ET-LI in a few neurons of intact DRG and many neurons in DRG cell-cultures, partly co-existing with CGRP-LI. In the neuronal cells of DRG cultures the ratio between the ET- and CGRP-LI was 1:27 compared to 2:1 in intact DRG. 24 h after ligation of the sciatic or vagal nerves no accumulation of ET-LI was observed above the ligation, while CGRP-LI was increased 4-5-fold. Transection (10 days) of the sciatic nerve caused a 85-95% depletion of CGRP-LI in the distal skin, gastrocnemius muscle and trunk below the transection site, while in the proximal portion of the nerve CGRP-LI increased. No effects on ET-LI in these tissues were observed after sciatic nerve transfection. In release experiments on DRG cell cultures. Langendorff heart preparations or perfused guinea-pig lungs, potassium (60 mM), capsaicin or antidromic nerve stimulation evoked a clear-cut increase in the supernatant levels of CGRP-LI, suggesting release, while no effect on the ET-LI concentration was observed in the effluent. Furthermore, anoxia failed to influence the outflow of ET-LI from the heart and lung. It is concluded that ET-1-LI is present in high levels in spinal ganglia and ET-LI occurs in afferent cell-bodies, but in comparison with CGRP, ET shows remarkable inertness upon various experimental conditions including no evidence for axonal transport, loss after denervation or release. The neuronal ET-LI seems to increase under culture conditions, however. The possible function for the high content of ET-LI in the intact guinea-pig peripheral nervous system remains to be elucidated and may mainly be related to a non-neuronal pool considering the relatively low content of ET-LI compared to CGRP in cultured DRG cells.